Available  online  at  www.sciencedirect.com 


ELSEVIER 


SciVerse  ScienceDirect 


Procedia  Engineering  27  (2012)  144-150 


Procedia 

Engineering 


www.elsevier.com/Iocate/procedia 


201 1  Chinese  Materials  Conference 

Study  on  output  characteristics  of  hot-pressed  Bi2Te3  based 

thermoelectric  generator 

Weiqiang  Caoa’*,  Junling  Gaob,c,  Jianzhong  Zhang a 

a Guangdong  Fuxin  Electronic  Technology  Co., Ltd.,  Foshan  Guangdong  5 28 306, China 
b School  of  Mechanical  and  Auto  Engineering,  South  China  University  of  Technology,  Guangzhou  Guangdong  5 10641, China 
c Hebei  University  of  Science  and  Technology,  Shijiazhuang  Hebei  0505 18, China 


Abstract 

In  this  study,  hot  pressing  technique  is  introduced  to  prepare  BiTe  thermoelectric  material,  and  the  hot-pressed  and 
zone-melted  BiTe  materials  are  used  to  make  thermoelectric  generator(TEG)(TEGl- 127- 1.4- 1.6-250),  respectively. 
The  output  power  performance  testing  and  life  test  for  the  TEG  are  carried  out.  Results  show  that  the  output  power 
performance  of  hot-pressed  BiTe  TEG  is  almost  similar  with  that  of  zone-melted  BiTe  TEG  in  the  BOL-Beginning  of 
the  life.  The  maximum  output  power  of  6.22  W  and  6.35  W  is  reached  for  the  hot-pressed  and  zone-melted  BiTe  TEG 
with  the  hot  side  temperature  of  250  °C  and  cold  side  temperature  of  30  °C,  respectively.  However,  the  reliability  of 
hot-pressed  BiTe  TEG  is  higher  than  that  of  zone -melted  BiTe  TEG.  The  decay  rate  of  the  open-circuit  voltage  and 
maximum  output  power,  and  the  growth  rate  of  the  dynamic  inner-resistance  of  hot-pressed  BiTe  TEG  are  much 
lower  than  those  of  zone-melted  BiTe  TEG  with  the  hot  side  temperature  of  250  °C  and  total  using  time  of  2200  h  in 
the  life  test. 
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Fig.  1.  The  structure  schematic  diagram  of  TEG 
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Fig.  2.  Absolute  value  of  Seebeck  coefficient  \a\  as  a  function  of  temperature  T  for  the  hot  pressing  and  zone  melting  BiTe  materials 
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Fig.  3.  Electrical  conductivity  eras  a  function  of  temperature  T  for  the  hot  pressing  and  zone  melting  BiTe  materials 
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Fig.  4.  Open-circuit  voltage  as  a  function  of  temperature  difference  for  the  hot  pressing  and  zone  melting  BiTe  materials  TEG 
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Fig.  5.  Dynamic  inner-resistance  as  a  function  of  temperature  difference  for  the  hot  pressing  and  zone  melting  BiTe  materials  TEG 
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Fig.  6.  Maximum  output  power  as  a  function  of  temperature  difference  for  the  hot  pressing  and  zone  melting  BiTe  materials  TEG 
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Fig.  7.  Open-circuit  voltage  as  a  function  of  time  for  the  hot  pressing  and  zone  melting  BiTe  materials  TEG 
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Fig.  8.  Dynamic  inner-resistance  as  a  function  of  time  for  the  hot  pressing  and  zone  melting  BiTe  materials  TEG 
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Fig.  9.  Maximum  output  power  as  a  function  of  time  for  the  hot  pressing  and  zone  melting  BiTe  materials  TEG 
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